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PREFACE 
 
        This thesis work deals with different aspects of the chemistry of iron and cobalt 
complexes, their interaction with DNA, proteins, photo-induced cleavage of double-
stranded DNA, photocytotoxic effect on cancer cells and their mechanism of cell 
death. 
        Chapter I gives a general introduction on the development of 
metallopharmaceuticals in cancer research. The modes of interaction of small 
molecules are discussed along with their mechanism of DNA strand cleavage. The 
development of Photodynamic Therapy (PDT) and the use of metal-based 
photosensitizers to overcome the problems with marketed drugs are discussed citing 
examples from the current literature reports. The objectives of the present research 
work are also provided in this chapter.  
        Chapter II presents the synthesis, crystal structure, AT-selective DNA binding, 
chemical nuclease activity and photo-induced DNA cleavage activity of netropsin 
mimetic iron(III) complexes of Schiff bases derived from arginine and lysine with 
salicylaldehyde and 2-hydroxynaphthaldehyde ligand to explore the chemistry of 
iron(III) complexes towards photo-induced DNA cleavage activity. 
        Chapter III deals with the synthesis, characterization, DNA binding, red light-
induced DNA cleavage activity and photocytotoxicity of ternary iron(III) complexes 
of a tetradentate phenolate-based ligand and photoactive phenanthroline bases to 
explore the chemistry of iron(III)-phenolates for developing metal-based PDT agents. 
Detection of apoptosis and its causative agent upon photoexcitation of the complexes 
in cells have been investigated. 
        Chapter IV presents the synthesis, characterization, interaction with DNA and 
photonucleolytic properties of cobalt(III) complexes of tetradentate phenolate-based 
ligand and phenanthroline bases to explore photocytotoxicity with visible light in 
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TSHR expressing HEK293 cells. Selective photocytotoxicity in HEK293-TSHR over 
HEK293 is observed. No effect on HeLa cells was observed.  
        Chapter V deals with the synthesis and characterization of ternary iron(III) 
complexes of a tetradentate phenolate-based ligand and modified dipyridophenazine 
ligands to explore the effect of substituents on DNA binding, protein binding and 
photocytotoxicity in HeLa cells. The uptake behaviour of the complexes and the 
change in electronic structures with modification of the phenazine unit have been 
investigated. 
        Finally, Chapter VI deals with the synthesis and characterization of SMVT 
targeted iron(III) complexes with a tetradentate phenolate-based ligand and biotin-
conjugated dipyridophenazine ligand. This chapter describes the DNA binding, 
streptavidin binding and photocytotoxicity of the complexes in HepG2, HeLa and 
HEK293 cell lines.    
        The references have been assembled at the end of each chapter and indicated as 
superscript numbers in the text. The complexes presented in this thesis are represented 
by bold-faced numbers. Crystallographic data of the complexes, characterized 
structurally by single crystal X-ray crystallography, are given in CIF format in the 
enclosed CD (Appendix-II). Due acknowledgements have been made wherever the 
work described is based on the findings of other investigators. Any omission that 
might have happened due to oversight or mistake is sincerely regretted. 
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